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This thesis is mainly concerned with three aspects. One bright part in this thesis is 
the tip-enhanced Raman scattering (TERS) spectroscopy was firstly applied on the 
research about the dispersion of single-walled carbon nanotubes (SWCNTs) in 
SWCNT/polystyrene (PS) nanocomposites and effects of the dispersion on Raman 
bands of SWCNTs from PS. Another one is the investigation on mechanical 
compression transferred from the polymer (PS) to SWCNTs by using Raman 
spectroscopy and infrared spectroscopy. The final one is the study of laser heating 
effect on Raman spectra of multi-walled carbon nanotube (MWCNT) 
/styrene-butadiene rubber (SBR) nanocomposites by Raman spectroscopy. 
Characterized by both high aspect ratio (length-to-diameter) and low density, CNTs 
have been considered as ideal nano-fillers or additives for polymer nanocomposites. 
Combining CNTs with polymer to form nanocomposites can produce the materials 
which have better mechanical properties than the single polymer and transform an 
insulative polymer into a conductive polymer. In addition, the CNTs have great 
potential to enhance the mechanical properties of polymer materials.  
An interface of a polymer nanocomposite plays a key role in the study of the 
structure, interaction, and mechanical properties of the composite for understanding 
their properties. Therefore, it is particularly important to study the interfaces of 
polymer nanocomposites. Many new instruments and important new theories have 
been established for investigating them. However, normal spectroscopic techniques 
do not have enough space resolution to investigate them. In this thesis, both normal 
Raman and TERS spectroscopy，as a powerful spectroscopic tool, were mainly 
employed to extract important information about the structure and interaction at the 
interfaces of CNT-based nanocomposites. 
Raman spectroscopy is an excellent tool for interfacial investigations. It has been 
employed to probe interactions between a polymer and CNTs, such as the 
reinforcement mechanism of CNT-filled polymer, connecting method of CNTs and 
polymer, and polymer transition behavior. In general, the interactions between a 
polymer and CNTs are reflected as Raman peak shifts or changes in the band width. 
Raman spectroscopy can also be effectively used to quantify stress and strain transfer 
from surrounding environments to CNTs.  
Recently, TERS has emerged as an intriguing Raman spectroscopic tool that 
combines scanning probe microscopy and Raman spectroscopy. Compared with 
normal Raman spectroscopy, TERS owns much higher spatial resolution and higher 
sensitivity. A typical interesting feature for TERS is that it allows a molecular view 
on small ensembles of molecules or even single molecules. In this thesis, TERS 
spectroscopy is firstly used to extract important information about the structure and 
interaction of interfaces of polymer composites including CNT-based 
nanocomposites.  
 
